Anti-TROP2 conjugated hollow gold nanospheres as a novel nanostructure for targeted photothermal destruction of cervical cancer cells.
Photothermal ablation (PTA) is a promising avenue in the area of cancer therapeutics that destroys tumor cells through conversion of near-infrared (NIR) laser light to heat. Hollow gold nanospheres (HGNs) are one of the few materials that are capable of converting light to heat and have been previously used for photothermal ablation studies. Selective delivery of functional nanoparticles to the tumor site is considered as an effective therapeutic approach. In this paper, we demonstrated the anti-cancer potential of HGNs. HGNs were conjugated with monoclonal antibody (anti-TROP2) in order to target cervical cancer cells (HeLa) that contain abundant trophoblast cell surface antigen 2 (TROP2) on the cell surface. The efficient uptake and intracellular location of these functionalized HGNs were studied through application of inductively coupled plasma atomic emission spectroscopy (ICP-AES) and transmission electron microscopy (TEM). Cytotoxicity induced by PTA was measured using CCK-8 assay. HeLa cells incubated with naked HGNs (0.3-3 nmol L(-1)) within 48 h did not show obvious cytotoxicity. Under laser irradiation at suitable power, anti-TROP2 conjugated HGNs achieved significant tumor cell growth inhibition in comparison to the effects of non-specific PEGylated HGNs (P < 0.05). γH2AX assay results revealed higher occurrences of DNA-DSBs with anti-TROP2 conjugated HGNs plus laser radiation as compared to treatment with laser alone. Flow cytometry analysis showed that the amount of cell apoptosis was increased after laser irradiation with anti-TROP2 conjugated HGNs (P < 0.05). Anti-TROP2 conjugated HGNs resulted in down-regulation of Bcl-2 expression and up-regulation of Bax expression. Our study results confirmed that anti-TROP2 conjugated HGNs can selectively destroy cervical cancer cells through inducing its apoptosis and DNA damages. We propose that HGNs have the potentials to mediate targeted cancer treatment.